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(54) MODEL ANIMAL WITH OVEREXPRESSION OF REGUCALCIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a model animal with the overexpression of regucalcin 
which is inherently expressed in the liver or the like of higher animals, showing bone disease 
conditions typified by osteoporosis. 

SOLUTION: Regucalcin cDNAs are cloned from a rat liver cDNA library and a full-length cDNA 
encoding the regucalcin protein is isolated. The ORE is excised from the rat regucalcin full- 
length cDNA and transferred into an expression vector (pCXN2). Then, the gene expression 
vector is microinjected into the male pronucleus of a fertilized rat ovum. The fertilized ovum is 
transplanted into the uterine tube of a host rat, and a rat infant is developed. From this 
newborn child, a homozygous rat is constructed. The transgenic rat exhibits remarkable 
morphological and biochemical bone disease conditions, and body weight gain is significantly 
inhibited. 
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(54) [KM©**] V^a^^^iffiHSSa^^ft* 



(57) 

>*aB©4fi%3 - Ftic DNA*«Il, C<£>^ 
v hL/fa^f>Mc DNA«t0ORF«rtf)0ttl 



1 

3 *i/tiUK D N A i>m\ ZtitcCt iT^i|3}< 

[ m$n 4 ] kpj»<de?ij«# 2 ibiscd 7^ isie^y 

•■^J##liett©DNAI3^J)&>6tt*^ h U^#;l^ 

>ae^--c & ^ c i <b -r & »3R3b 3 nm<o h ^ > 
[ ah&b 5 1 **f*-c#> ^ci £*$a <t r zn?m 1 

-4CDIr»WgBIIO h7>X^x^. v *#b Y$)m. 
t httft. 

#t htttt. 

[13*318 ] ^ >^ 'J >*tt#tt»J»J»*ffittr*s 

[ fft*S 9 ] W4WjhlBE?feffi«tr* ^Ci £!f#a <t T 
b hSS^ 0 

tiS*3ii 1 ] h«i^7^ hr*sci*i|ja 
<tT&fit:£ifU-l 0(Dl>*rn^PiB*SOh*7>^^xr. 

[Msjei 1 2 ] gfjR^ l-ll OC^rti^lBK© h 5 
>^^*^ y 2#b HfcW*flBC>4C i*«f»itS U 

[M3m 1 3 j 1 - 1 1 <D^?tifr*m<D 1 5 
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<D^P£ • teS^COX ^ 'J - ^ > 

Xtel 4iBtS<DU+"^y7^7 t ->iS*J^Jlcc$aH-r^Jp| 

o^ns • lummox 2 

3XW1 4SBtt<DU^**^^>ffl#J»3SCC 

Wtt*JlllEE-C*-5C4*1*ai-r*»«iBl 3X 
«1 4iBK<ou*"*^;u^>a«^3StcSa*r^^cr> 

^fttiPFEA * rfiSJlo ^ ^ y - - > Wffio 
[IS^Jl 1 9 ] 19*^ 13-1 8<Dl>Ttifr%m<DX 

[9*«2 0] 1 CD^m^lBi8<D h 7 

[is*^2 1 ] v^>*v*~ v>?it\L vnm^WAk 

*52 OiBlS©U¥**;u^>»3H(STCcfiE3r*g|«l 
30 (Dj^a^MO^ t> V - ~ > y#j£ 0 

2 0X(J2 HBiSOU^^U^^aHiSTCCfiEg-rS 

[is^2 3 1 \s*'**j\s?i'mi{&T( t cmm?2 > m 

[»*^2 4 ] W*3H2 0-2 3CD^m^lEi5c(DX 

SiS*J12 5 f B$S<D#^^ T^Uft^. 
[i»*B2 7 ] l/f a *;^>4a*]»St5*t b 

50 {k^a'j^fFffitciosifi -miMztitcctzftmtT 
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ojb©afj3ewair**c<!:*i*«<t-r*«i»a2 7ksk 
[13*352 9 ] *Mtt&i*mtBmm&* *>\>i> 

l^Ci -rS8»*JB2 5-2 9 C7X>?*n#>IB$S 

mutt, u+'^^^^>it&?-^zSA$n/ch7>x^ 
[i»*JB3 2 3 **;u^>*a*j«Jirs#t h 

t^ftr*SCt^i(!:t^2 6-3 2C7)U 

tiM*\ 5 v b-c$>z>c£*ftWLt?z>nmm2 5-3 

[flt*3I3 5] «*3S2 5-3 4<7X>rftfrISi&C7)# 
^©SBSMr**ci*4*«iT4lil*a3 5 IBIS 

©wsisso^ss • *&«ai<z>;* * y -^>y^ D 

[ 18*113 7] »SE»<D^t*««B5EWfli^. 
A«©t>r*13&» 1 «±©»J5£i¥ffli"C* -5 C t *W®Lt? 

611*353 5satt©#*WBfl!yFi» • team©** 

[ IS*5 3 8 ] #*WBWJ»*I»ffir £> 6 C <L t 
? 619*313 5-3 7 ©C>rn^fBi8(D#ms<D^ • 

tea*©* * y - ~ > y^ffi. 

[IS*«3 9 ] IS*313 5-3 8(Dt^n^ietKcDX 
? y - - > y»tt«c <fc 0 S 6 ft S WtfWBMD^I* • teH 

[000 1] 
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[0002] 

£u iiBiart«c*o««*eii-r-5tt**©if"c, c a 

'*tt£S!*Wt;ri>4. mtoftMtC a** 
^^Hilt, y>ttSS&«W&JftfcUT 

20 *5«5. ca^ttco^^i/a y>ccis^b % mm&m 

*VC(,>6 (Science, 202, 19-27, 1984) 0 £/c, Ca 

ccma-rscifctofcftrci* (sc 

ience, 233, 305-312, 1986) . U=F ^ *7JU^> , # 
h CC J: 0 ^ v h WfflflSS^ 6mgt 3 *i /c C a 1 ♦ *£. 

[0 0 0 3 ] U^^^;U^>^, OT1^3 3 3 8 8(D 
Ca^eS^^It, ^Ca n ^W4. 1 
30 9 xi0 l M" l ^ 4 6-7H<D]S«fattCa^*S^ 
S|5<i^}^^, o-^y y^^fl|jS%3 4%$0. BfRtC 

W»cc»fiET*^«*p i 5. 2 0<D^tt^awr* 

a 2 \M^^>^-^MCC^6tl6^{5iEF^> F«S (SI 
tele) «SSftt»tHltt#>^^l|-C. W*«, Ca'^ 

M^-T^cicCcfcO, ^;b^e^^. y --^y 

±Lxmm?Z>rj:£&<<D%\%&Wm2tiX\,>Z> (febs 
Lett.327, 251-255, 1993) . 

[0 00 4] U 7^htC*5CiT 
X^fei* (Xq 11.1-12) (C^fiEL/, t hCC^liTfcX^ 

-yvk v^x, -y^, ^->, ^-y-+", ^h'j 



5 

*<D£rai§fc&£3n-ct>* mmw-i -1239 

8 5-Sf£$B). 77hJf©U=Fa^^>cDNA« t 

0, 29 9(dt $ smzmtR-fz. £/c. ^XJff-*>fc 

h Iff© U ^ # )l * > c D N A CDftSie^J i 3 tlX 
too, 7 * hflfcDU+'^^;u^>c DNAiibKbr, 
•etx^n9 4%<l^8 9%<d**o^-£Wuti>£. 

jffEcc « u ^ * & ? > £ > > s m<D&& & ass 3 n r 

[0 00 5] U=r^#;U*>te, ^««gtt«rWT^tBB 
rtC a 2 * >^ 'J > *<DfMffl«a«<t br1$84^^T5 

^^Ci^^ntt,^ (Life Sciences 66, 1769-178 

0, 2000, Biochemical and Biophysical Research Comm 
unications 276, 1-6, 2000) 0 £/c, £#F*9fc:toW& 
Jff«^ffMtCfeWSU^*/7il/^><D««^BTW* (Mo 
lecular and CellularBiochemisty 131, 173-179, 199 
4) -^^^W (Molecular and Cellular Biochemisty 15 

1, 55-60, 1995) mci&Trzct&wmnismicwh 

7nV3trri>£. ^bt 4 GOT, GPTW#W 
£>*D6ttTl>£ (f#frW 10-2 66 2 3^$R) . 

*te?gfcij It * < fl-KiRoa^Txittc J: otgt & cd 
[0 00 7 ] ^<D<&, Aifiiffi, <g*7Jl/i^A 
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Jbffi. ©J¥tfl»«^7tii!£. < iff, »IMfc!S. 

*1f 5Ci3W^I««C, tt*tt2 5-*M{fc^*5>D3 

10 BB¥1 1 - 9 1 4 0^«) . 
[0 008] 

*mt % ffH«:«i»63Rdti«ffe. ml <&n. *jr« 
(tttitBiis) ^feeu^-c^u wiartoc a i ^> 

^T— fefCDrSttfbH^iLrOSSd^, IffliaS©*^^ 

<D£ftp]gpCctow<2> u^^^7^^>or)«ffifi«j!S:*l^*» 
[0 0 0 9 ] Ufa*;l/^>0i<7©as8 

^ ^ ^CD^S i ©^ ^ > X (TXhCC/fcx U T C ><5 
cb^^., b+'^^;U^>CD^51SifteCD^<(DCa 2 * 

HH«, S*W««6»<D)ffja««:»^ori>4u^ a ^ 
JU*>*«#jCC*^S-fi\ ffe©^<(DCa i *M^^> 

40 ^{b • m&&&0&ft*IM^2>tc!b<DV~)\,X$>%ls¥ 

[ooio] ttc&x. mmmcRmztizxjus? 

A»«aB(c«0. iSS&{b^tc*ctttctoc^r*a*r^# 
te#««iJ>*a c $ # $ -etc 3 * ^«±(3[)«w^B 

50 ffl-t^Utt^ftS^. Cti«H«5!8#(CJ:f5»ffi3# 
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[0 0 1 1] 

77 hflfEcDNA7>f^7'J-^6U 

* h U^^.^Jb^>±gc DNActOORF^OW 
U §m<<?Z-~ (pCXN2) &Cz»AU CCDiteT-^I 

*ftTl>&^ ^ h£fiii2L/c<!:C3, 2 9 EOjgfiF^ 6 
(lt4EL flglE) #mti3ft, mh7>X5/x^. 

oftfiofi W^c#p$ij £ ft & c <t *m > 

ffi*, UW^ffipQTC (Fferipheral Quantitat 
ive Computed Tomography) #Sg@L$J^SS^t &#CD 
ff^^W (iHES, 

as, • &&Mm<D-?-t?-mm'v$>2>T)i'£> 
nam) mmwmzmkutctcz, teic-Ammo*^ 
*#^k (#&*§&?) icj:z>nmm<Dmmit, 

[0 0 0 1 3] TUfrtt&mz, u¥^^;u^>jte 

h^x^^^t (§3*51 > 
im r^#p^ -r^x- i Ex>^>t- ( 

tr * h /3 - t*># u a istfi~)\,<Dm$c$mz ft/cB 

iDNA *J»A 5 ft fc C <!: <t £18*5 l IBtSCD 
h7>^xi7^tH»(||3Rfl2)^ U*^ 

aji^vjtter-a*. ^ja©i^j#*i2K*JW>y ^ 
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K?lJ«<0iE?U#-^ 1 IBtSco D N A §B?»J^ hU%"7 v 
3sB«©h7>^^xr..>^#fc htt<Bj (18*54) 
hWeH0F7>^yxi^#t httft (18*55) 

io (13*5 6 ) *\ ^jBsaffiwsaffitt-c* & c <b zttm 
t-rz 13*5 i - 6 >r ft*»§a*s<D h7>^x^., 

— 8<Dl>Tft#>IB$E<E> h^>X>>^- 9 hStfj^J 

(13*59) mMwmm.i&m%ftm\£-c$>z>c±z 
%mt-?2>$mm \ -9coi^ft^iBiS(D h^^^^^ 

hUS^ (13*51 0) ^ v #t Vmnifi^v 
20 hr*SC<!:«:«FairS«5R311- 1 0<D^rft^lB 
KCDh^>Xv>x^7 ^^t h«J^5 (13*51 1 ) tcl^ 

[0014] i3*5 1-11 OHfti*) 

«i-rsu+"*^;.!/^><DMa^ffi (13*51 2) 
13*51-1 KD^-rft^iB*8<Oh^>x^x-^^# 

30 ?SSS^^'J-^>Wffi (18*51 3) h-7> 

♦l¥ffiT&C<h£^Sfc£-r £18*51 3iai80U+*^^ 
-^>y^ffi (18*5 14) ^ U^a^;l/^>fl#J» 
r 6 18*51 3X0*1 4g2tt<DU¥A*;U^>«*J»3l 

(18*51 5) u+'*^;U^>ift*J|63SCc«3H-rs 

40 mm**. 4>xv>}m&m&mm'?&z>c±&ftWi£ 
•T5i8*5i 3x»i 4&n<D\s¥**)i?>mm§m 

(18*51 6) u*"^/7Ji/^>ia*J*5gcc|aH-r5 
3^^, *tti«JlilET*SC<t%«F*if S 18*51 3 

aypffi • r&ai6©x ^ o-^y^m (18*5 1 7 ) 
WRiRKWrAscii^air-snisoii 3x«i 4 

IBi8(DU^^^;b^>iafJ^tceHT£^<D^|» • 

50 mmm<Dz * 0 (is*5 1 s ) ^, 18*5 
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i3-i 8<Di<>?tift*m<DZ2 v-->#jffitc£i) 

•femm m&mi 9) cctrr*. 

[ooi5]5 n&m 1-11 o^rti 

siSTccitaa-r 4R*»<o«h««<ox * y 

(fS#JI2 0) h7>X^x^7^^bh«j^ 

^CDME3!as<D^^ii-^>^a (IW^ri2 1 ) *\ 

X^y-r.>^ffi (|»3jUI2 2) *\ U4 r **iU^-> 
<fc-rs«i*«2 0X«2 1 fBiS<DU*"^*;t^>^ji<g 

T*cisHrsR*j(DjaH«j»o^^ | j-->^ffi (is 
y - ~ > y*ttec <t o t#6 u * >^ffir 

[OOlBlflt^/c*^, Ufa*;^>*jft 
Mit^fE^f^ <MjJ8B2 5) *\ #*fllS 

#*«t*ar*ci*««i-r*iii3ic3i2 sibsbowp} 

Xtt#fl6»<D^b^W»JSi¥flB«cJ:0ajfi • HilS^n/c 
CitW»if4I»»«2 5XB2 BgBttflDIWB**^ 
A«» (l«3}<^2 7) *\ #cD^«S^W»J5£i?ffi*i, # 

rn*> i «±©weiwc*« c ±*«*<t 

2 7fB|8©||^ffi^:^l/tt^ (WS0B2 8 ) -*\ 
©£fb^W»J5E»ffirti % ^;k>^Ai, 7J^'J*X7 
r#— tfffitt, #lfilS*CDDNAScD^m^l «±CD 

»Js»fflBr*5c<b*«F«<fc-rait*s2 i&mrmm 
m^^^m^ (nmm2 9 ) *\ #m^D^i^5t#*tt 

RW«cSSgL-Cl»SCi*««iTS»*«2 5-2 9 

^ > ae^ajA sn/c h ^ **#b htt 

^&£C<b£^£^£t|i;fcl2 5-3 o©c»rti^ 
fBttOW^fiS^^Hfttt (M3J013 1 ) U^^Jl/ 

»i*i-r^,2 6-3 2(D^m^fB4g(D#m^7 r ;u«j 
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#JI2 5-3 2<DC>m^8B«<D#SIJi8^:f ? JHI>ift (IS 
[0 0 1 7 J #2fcW*g/c. |»#JB2 5-3 4©t»rti 

»*»<Da< t^flwjjew ffi*tf 5 c 4 <t r 

io ttOTU • feS^cDX (sS*^ 3 5 ) 

«©».«^flWJ«ffffi3W. #»gfJ 

ffir**c<b*i$a<br*»3R3S3 btm^mmo^ 
m-femmox* v-~>#y;m (»#Ji3 6)*\ # 

X7r^fe'gtt, #ffl3KS*<DDNAS<D^Tn^Hy 

fHStto^l* ■ teS^co* * y (ffi&m 3 
7) t«B^#a3BSr*S c i *««if 4M* 

^i"J-->^ft (M«93 8) tt#B3 5-3 
8<Dc^rn^lBSS(D^^y--^>y^ffitcj:0f#6ti^ 

&mm<D^m ■ (»*jb3 9 ) war*. 

[0018] 

77 ;u ^ >«:«#j^3i-r t h *n«wtc*ij 
^5ti^^0*c«^< > ccr, b^^77;U7 c >^r^fiJ 

^7X, Vis, -f* % ^^hy. 77x;l/, th, -Y *^ 

[0019] *^CD y ^#fc hKl^O 

40 U>!8«<t It, -y-^ h^^/p^^;UX- I Ex> 

jRccspj ^ n/fciaa dna tmx z txtc h ^ >x ^ 
-ate-?. h^^n^^jux- 1 Ex»t-, 

K 7t'7 hi6-^Dt'>^<y A->^7"^^r€>^ 

(pOCN2) CCU=PaX7^^>±fic DNA* 
50 #k htt*ft*t#SC<fc#r*S. 
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[002 0] £tc, *$m<D h ? * ~ y b 

wfao&tL^tmtux* u^**7;u*>ae^#, 
?m*^- F-r£a£T--c&£ h7>^yx-^ ^b 

HMS> EyiJ*<DE91JS-^2s2*8<DT$yKie5iJ 
jnj#-*t 1 iBiR<D DN A E!?)J#>6 ^7 7hUfaMf 
ci*T*w u+'^^^^>aG J ?-cDS*<bur 

(J, 7*h<Dffe, v}*, *^>, z-v hV. 

[002 1 ] *fc, #&BM<Db7>XiSx.~v?#ki h 

t h«|!g!^*?acc^Cf SCimS. U^#;l^> 

tc u *o n « u * * * * > immm&m t u x <omm& 

ftJjt^UT, $»h7>Xyxr. 7 >?^b HMjj 
[0 0 2 2 ] jlfc *»flOh7>^^*^-^#t h 

^'i>^ft#fti^a witiifjfiiffRffltt. fftei 

i£^££ft£C a -£l)l*:isx. y >&#14£>;^ft y 
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fifiys*B*u watcfcurtt, u^>-r>^f- 
[0023] *»w©flai*«BiwwMfi*w-r4*^^ 

^^x-^^«ffl!<Offi«*ffi <«*.«. Proc. Natl. Ac 
10 ad.Sci. USA 77:7380-7384,1980) £Jf^>/c;#?£ £*J*tf 
^Cim^. 0H*«. U+"^*uU^> (RC) 

fFISc DNA7^7 y — U+*jx JjJlf-XD c D N 
A£*D--=->^U U^**7;U*>*>/**B©£fi 

( OR F ) ^l-^^-KlzSA 

fe7-«r^fli:i8DNA7^^y> h«r^ v h«»5P*ttt 
BWc^*n>f >>>*^> 3 >U C(D:£fS9P&&<,> 

*©jaff©«i(i^6affiLytDNA*fflt>r 

PCRffi^CCctO. U=Fjl*7JU*>c DNA*iffl^i 

[0024] *^<DU+*^^;l/^>cc>Sjg^ffiiur 
*SWh7>^^^^#tHi)ft t #£0< 

r*n««Ftc*ijiB3ti^fc©'c«3tc< . Win 

^OUib, *©* j e^*-h^6XlR (Chem. Pharm.Bu 
30 IT. 26, 1915-1918, 1978) lEtgCD^^(C^DT, 

**)\s*y*Mffi-nmTZc±&xitz 0 stc. 
[0025] &5tw<Di'¥*jjjir>mmm%te&m-$' 

*^0^<7) h7>^x^^#th «6«JX«K h ^ > x 
50 S<DSS%ffliJS •i¥<iT5*i*-¥> % OMK>SV<cii»« 
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JMRf b*% s * a - ^;u5xf*cc cfciM^fe^lT 

IU*MMr«c*j W S*«gEf fc** y Z a - * jitKmc <fc 
S$M^&ffi*«^SB»«tc<fc 0 ffpffi-T if** 

[002 6] ±gBffltt^>g*&t brti, Iff JB, WW^ifffl 

«. 'OR. ^dB9*. ifiiiiaiLr«cne>«na^gw* 

l*lillllia***flW«c*W4ct^-c 

ifi*»98©^^ V > Office J: S<b % u^**^* 
^ V >*tt#tt«««. WttlBiliLEE. JSMffl^WSRiRPSW 20 

*MiftflMt. t««i««:«^r*ci3^r*s. ±ieh 
^<oeffi*a«5E- »fflT*#ffi*>, »««jk»:^*o 

XteMm *$# & U ^ # ;U * > <Z>« *»t »Dg<D* IK £ 

*;MEJW*te J: £ fc«»effi*>«^-J8»«0C <fc 40 
>x^x^^^#t HMftSSecDffljtt. ^f^MISi 

^«Un*CE>gK«:a|iJ5E • ffffiTS^ft*, fflfiS^SW 
ccte w 4 JB«£i t* v * a - * ;utnfttc J: 

[002 8] iiaffl^gw^ ir», IHR. ^igj^ffl so 
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[0 029] X^C, *MOtMKfjPIMIl£ 

[0 0 3 0] ±IB^^(D#^^f r ;t'S!j^<b urti, 

C (Peripheral Quantitative Compu ted Tomography) 
fl-affiafl^SSB (Bone Vol.29, No. 2, August 2001; 10 
1-104) %«F«cWMtcffll>SCi*«r*S. */c % 



(9) 

15 

[003 i ] ^»w<oiMMt'ef r Junw« 1 m*«Rrie 

7 ^ ^ > h «8iHfinfiL//cSfRW0PiatBI8(C7 -f * a 

*fi/c^mcoi>r, »«cifti»W?8fflpQTC#a?S»J 
^W»Jffi»ffl©*SJII*tT 5 C <t Cc J: 0 . St$ • Vt«T *> 

©#fc HS*HI±«rXIB-r*ci«:j:9f#*ci*sr 20 

[0 0 3 2 ] ^mm^mwb^w • ssiox - 

^W9J^i¥llR^/X«#^<0*<b^W^5?ffi^ 
Jdtfb£«», gagft <b*<Dfl!Ut\ MA««Att 

^\ MAim^^M, r;b# I!**? 7 £~-fe'r£ 40 

It #tt»*ODNAJW©#JSJt»©*jb^fl^S»« 
£ C <!: CCcfc 0 , #ffl«3S?^(0#^ffiCO^E6 • f& 

mm*** v-~>??*>ct&vzz> 0 ttc. cne> 
H©»*a!*t htti&Hcfcttsw^itb® • t¥<i-r&c 

r«, ±sB**is©x^y--> Office <to»e>ns 
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«. wb*l »«w. p H^wffj, nan. io*muw, 

[0034] 

^SSWl [7vhRCcDNAIB«] 
(RNAOSWH) $-f**-*iitt^*h (3il») 

^hU^A( P H7. 0), 0. 5%1f,il/3^;b, 0. 1 
M2 -pOU*7:/hx£y-;U, 2MMth'J')A) t 

4 VT 5^r;Un^;b^rJaUiU 4'C, 10. 0 0 
0 x gt2 O^jS^L/c. *mt<cjvy'u^s-)l>$:m 
-2 0W)RIl, RNA€rit»3-l*/c. 0iUL/c 
Cta^i^t'D^-^- h^ll/cO. 5% Ft' 

■feiUn-^^^Atciii/. (A) +RNA4tfKb 

/Co 

[0 03 5] (c DNA7^7 *)-<D\tm ftmistc 
#>) (A) +RNA (5/ig) tC50uni t (OMolone 
V-Murine Leukemia^ ^Xi^fe^^^i * \) ( d 
T) 18^-5 ^v-y>^-*aSftno. l*:iacDNA4 
&J&Ltc 0 S6CC^jflEUA: l*$Kc DNACCA^S 1 ;^ 
**UT— fe'HcDNA^^7- fe* I 48S»Db, 2* 

L/, Xhol, EcoRIvmitLtcy r -itm^Z 2~ (AZ 
APII) ia*SU/c 0 £6CC/^>7--^>^x + X h-r^ 

h^ffll^r 7 r -^icr* ^-^>^lcDNA7^ 
7 'J -07 t -^SrffitJU/c. 

[0 03 6] (RCcDNA^P->©»fi) Tvhlff 
OcDNA7^7 'J-07r-^ftl x l 0 
JHHiiiB^U2 0<@<7)^7*U>- MctlHU/c. 4 2 °C 
-C3B$^*^>^^.-<- b IWi hCC 1 OrrW-f 

*fe;bo-X^4c0^ v 3 7-C-C3B#r^^-r>^^^- h 
U/c 6 ^FP^D-xl^p^>^U/cfi tSR 



(10). 

17 

cw^ikin (X2 0 0) £^MT?2 B$fyH 

SWIM* I eGtn#£^*^>*^--hO/c. 
&feift(0. 3 5nM=. hP^l/-fh77«; ^A. 0. 
4mM5 - ^P^e- 4 - *) x. 

- V) tcmUft&Zit. RCcDNAPif477-^^ 

[003 7 ] (t/^X ^ — ^<D+f:/£c2-~> 
y) ^r-^^^- AZAPiite. ^(DggSWCC^X 
^ K"<^ ^--C^^pBluescriptCDiaS^J^:^, A Z 10 
APIlCC*n-~>^3ft/cRC(Dc DNAtKitteCCDpB 
luescripttCjf A3*lTl>£ 0 $/c, pBluescript<DW$ 
CC < - y 7 - £?0lRm*ftjft& Vtm&tfirF& b r 

R4 0 8 ^a*-7 7 - ^i (b fetcAiiS U R E(CS 
ft 31* RC©cDNA»r>!-*dOpBluescript*^» 

ttfflStf/c. C©7t^«*3&K:*BSSURECC 
ifflft3-t*\ RCOcDNAKfr4StS^7^5 KiO 

[003 8] (cDNA^Vf - F <DiM§l23^J<£>£ft/ti ) 
Sequenasei/Xr A (US BiochemicalttM) ^fflt^c 
DNA-Y>-9--hO**»iB?>J*9Heote. Ttttofc:/ 
KDNA*EcoRn?tt»rU VtKtZTWJSffl: 

K135S dCTP, 0. 1M DTT, SequenseEK* 
W*»*nb/tf*4^L. &^(CddATP 4 ddGT 
P. ddTTP, ddCTP^t 37*C5#fifH> 30 

£K#flKo/c. IB?U#-S|1 tCU+*^^;U^>c DNA© 

iF-S«3 3, 3 8 8T£>o/c e C©ffitt««Ofc 

[0 03 9] m&mz [h7>^^x^>^77 hotu 
«] ao 
m*&&KDwm) $mm 1 r?#en/c^ ? h u** 

W>^ficDNA4S0^7^5 RC-90 0 
(glycerol stock; RC-F) . £ — pBluescript 
sk(-) 0:0, ORF^r*d«rDNAK)t*Pstl*ffl 
l^Dttlb/c (H 1 A) „ CCD^JO tBU/cPstl^^^ 
^ > h^rpBluGScript II KS(+)©RstI1f-< KCffl#i^ 
/c (BIB), JWCEcoRTCWOffiU f#6ft/£EcoRI7 
h (02 A) «3R^**-pCXN2 (^ P> 
£tt) (Gene 108, 193-199, 1991) ©EcoRItM h 
tCzSAU (02 B) % 7 7H/fa*;^>»i^^ 50 
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-RC/ pCXN2£*J3&{b/c 0 C(DRC/pCXN2^:SalI<bSfiI<hM 
yy>h*»fc (S3) . 

[0 040] ( hy>Z*s*~y ?y y K0ft=«) V 

vvmmR&m^oi&v-Tvjxzntcz. 6k 

bp<DDNA^^y^> h&jR<Z>W*D-Y>*>x*^ 

-V-CSD, Spraque-Daf»lev)*ll*7^ h fcgjBilM 

1 2 B$ng (H^fig 4:0 0-1 6:0 0), m&&)2 3 

so i u/ke<oi&mimmtm%m*)i>*:> (a*± 
mi±m rpMs^>t^j) zmi&ft&^isxmmw 

jftffiSrtfC^ f©4 8B$5flf£K: 15 0 1 U/k gCOt h 
B6Mttt4^$iJa5[^;t'- : t> (=^x~;U^ D a n (#) tt» 

«fc*}£E**T*>-i* b hJK»ttttl»$iJ«^;U 3 

2 ttmatcf nraHftcc ^ o tmnjHRn««R o it. 

[0 04 1 ] COmtCOXmMLttVJAZ-^v b<0 
SfMPOatttffirSCC. bJE3. 6kbp0DNA77^ 
(5ng//i ZmffltAUtc. DN 

A?v^>h#&A3*i/cSP*, CO^>+a^ 
^-(^rra-KRB (m- ? l< 7 X*) *S 

it<fc£EStffc^lB«^ * f ) cDW^rtcc l E£>/c9 
2 0-3 ora*ia*#iiu 2 Qvtcom&tmc. 4m 

X^MUc 2 7 EcDlff CDH<£ 0 D N A ^r^^ L . 
S^U/cDNA^r^^-Yv-huRC-i: gg^ggctatgttccca 

CCATTGGA ( IB^J#-^ 3 ) , Vy 4*7- huRC-2 ; CCCTCCAA 
AGCAGCATCAACTTC (ffi?lj#^4) «rfflCiT P C RffiCC J: 
OlftSEU/c (H4) o ^«-5E ( at 4 BE. 

1 EE) (Or? v H«:a»AjSte^ffaE*«KL/c. -€"<D 9 
ft 5 EBft«*1Sftk:*Aji65T*eiLfe. 
[0 04 2] XlMf|3 [ttSWfflmUflB] 

<*) ©*tt<DW, JHH»tc*$wsu+"*^ji/^>«^a 

C<b«, ^ v hJlffl«iJ:0WtbO/cyyADNA^<D2» 
AiteT-cDffi^DA^^pcRS^TffiiSb, ^a»© 
c DNAI02 flS«±©ffl*ii*««r*Ul-r S C <b ± 
OBKBO/c. //^^^^(D h 7 >X - >^ 7 h 

^m^x&mmmmmt^xwi^c. 3-4iis&o 
») *n*n8Eroo(*fio!>^ffl[*»icc^T. st 

udent's t test, P<0. OK ± UigWMX^k 
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[0043] 



?y h<D#3 ( g ) 



(11) 

* * [«1 ] 



ttm 2 0 0 3 

20 



164238 





#fi (g) 


Wild 


88.6±3.8 


Transgenic 


69.5±2.4* 



[004 4] nMW4 7)im9] 

(sD^^^-{7'M^f^7 7 h) mmm2?& 

6n/ch7>^^x^--^77 h <D$M<D 10 

fcfcI5J±££ie*f £C<!:ttJ:9, b7>X¥x~y y 

#*ffi BE <d v - ij - r £> £ r ; u t> 'J * * 7 7 £ - -fef r£ 

l>/c„ fr*^ Semite fcl>T. * StJBEi 

SBRft-CTKU ttStW^^Wtt, Student's t-test 
«rffll^rfTl^ P<0. 0 1 (1%)«T%W1^*0 
tbtc. 30 
[004 5] (#<DJgJ»^W«'JS»«B) 5-6 iSI&CDiag 
«©S D h (K»K) MS D»» 

(me/ cm 3 ) 



* •©ffiSSM^^IS (XCT Reserch SA+ : Stratec Medizinte 
cnik QnbH Pforzhein Germany) £EH>T, #$*$S3HC 
*fl>rttiifiMHB *6 2. 0mm<DSP{4 

H2-3t5CC^t\ ft6(C, ±f2pQTCffl'JSCC 

fctt & iMJgy* 5 ^ - * - <b 8?#r^ ^ ^ - £ - 

[0046] pQTcwmo&m. mmthJEm^y h 
tci«cc^c>rsiS-c*o/c (*2) . wssKecfeur 

<£>ifo 4 0 - 4 5 %CC $ Xfa'p-f *>Zt ftWhfrtiCtj: r> tc 
(*3) . #»» (JftK#) HMtftfc. 

tc (*5) o 
[0 04 7 ] 
[^2] 







-t^SP (mg/cm 3 ) 




Male 


WM 


4M.3± 12.94 


346.8± 12.25 




Transgenic 


426.0 ±31.28* 


804.4± 19.69* 


Female 


WUd 


466.8 ±16.06 


388.0± 18.77 




Trajisgenic 


216.0±5.38* 


274.6±7.82* 



[0 04 8] 



(mm 3 ) 



★ ★ [*3] 







(mm') 


(mm 3 ) 


Male 


Wild 


2.794±0.127 


3.426±0.077 




Transgenic 


2.368±0.308 


3.012± 0.394 i 


Female 


Wild 


2.446±0.063 


3.194±0.102 




Transgenic 


1.163± 0.029* 


1.298±0.108* 



[004 9] 



50 [SK] 



(12) 

21 

*#» (AH#) fflJa^&HITS (mm) 
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#J*ffi (mm) 


Male 


Wild 


0.309±0.012 




Transgenic 


0.112±0.016* 


Female 


Wild 


0.337 ±0.012 




Transgenic 


0.257 ±0.040* 



[0050] 



* * [SI5] 

*»» <*■#> tm<o&nitn»mm& (mm) 







##8B (mm) 


Male 


Wild 


9.365 ±0.183 




Transgenic 


9.540 ±0.175 


Female 


Wild 


9.004 ±0.096 




Transgenic 


8.761 ±0.234* 



(005 1 ] 



* x [me] 





500 urn 












9 2.0mra*6 
0.6mm <h Icff- 




80#m 


iu*tt : 






l**SlftD»7# (SV^ + t>^) 





CALCBD 


CORTBD (SSI) 


Contour 


raode:2 


Peel 


mode: 2 


Cortical mode: 1 


Threshold: 




TVab. Area; 




Threshold: |690/(&464)mK/cm* 






Threshold: 


395me/cm' 


[Inner Threshold: 1 



-6&» 30*fi; 



[0052] iiti&ao&^mmMrm) 5 

6, #»SP (£**) (»*$#) «C»WT, 

r * & d n Amvmfe&j -> tc 0 

[005 3] IHSmtpOtuVisVAm. <m*/g#K«*40 



[0 0 54] 
[»7] 











Male 


Wild 


217.6±4.47 


169.1 ±3.99 




Transgenic 


192.0±7.89* 


142.5 ±2.46* 


Female 


Wild 


219.4±3.61 


185.4±8.55 




Transgenic 


174.4±4.69* 


137.3+8.54* 



[0 05 5} »*ltt*©TJl/# 'Jtt^7 7 *~ fe'rStt 
<08B3£«, -PN$95 (Alt*) <b*«Wffi (tttMt) t. 
*^ti*»U/c6. 5mM^\rt/tf*-JU««jK (pH 
7. 4) 3ml U /J^K*;? hU, f7P>(l 



50 



I) JL»©o^fcR>tter-Elveh.iem**^-f1f-" 
/c 0 6 0 0 r pmCCT5#raa^#i«U f#6n/c±?t 
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*%ti^*Walter<tSchutt<E>>£& (Berqmeyer HU (ed) Me 
thodsof enzymatic analysis, Vol .1-2 .Academic Pres 
s, New York, PP856-860, 1965) DTfflffiO/c. £ 
tc, ^>^>'^M<DrgS«Lowry^C7)^ffi (J. Biol. Che 
m., 193, 265-273, 1951) CClUC Ti'J^ L//c. 

corn/*? »;tt*X7 r !ffS14*j»8tO/c p -~ h n 
^xy-;l/COMmo 1 /m i n /m grSSHi Ut^U* 



(13) 1$M 2003-1 64238 

24 

[0 0 5 6 ] 
[*8] 











Male 


Wild 


1.467 ±0.072 


1.246 ±0.038 




Transgenic 


1.104± 0.093* 


1.204 ±0.038 


Female 


Wild 


1.192 ±0.076 


1.356 ±0.029 




Trane genie 


1.067 ±0.096 


i.io?±aon* 



coos 7 ] #a«*©DNAa(Daijs«, (ft 

5mM^ue£~;M8JBSR (pH7. 4) 3ml(C« 
U >Wt«C*7v hLfcfit 2K#b/c0. lN7j<®fb^h 
, ; i ?A»«4. 0m 1 tcr2 4«flHfi9iHf/c. r^* 

io. ooorpmrs^raa^Bb, » 

6n/c±»*DNAao»J5E«:flefflL/c. DNAKiCe 20 
riottiO^TS (J. Biol.Chem., 214,39-77,1955) tClH 3& 



v bttmbx&ffim*?^ v vx\%, (ak 

#) (cfet»r«iB|rDNAS^WScccSE^Lr*jO. * 

/c##«g|5 (S3*S#) CC*>C^rtt«Bt<bfcCCDNA«3W 

[005 8] 
[*0] 







##1* 




Male 


Wild 


2.55±0.13 


4.64±0.29 




Transgenic 


2.99±0.24 


3. 19 ±0.22* 


Female 


WUd 


2.40±0.31 


4.39±0.40 




Transgenic 


1.264:20.18* 


2.37±0.38* 



[0 05 9 ] feLbCDJ: *«W©#Sia8*7 s Jl/«6iB5 

WWhfrlCtjiitc. «0C, g£ (male) J:0fcl&8 (femal 
e) tCfc^T, *©#£ftttH*r*r>fc. 

[0060] 

htt % ffMF. M«*. ttflUPI. <bjK«* M* 

SEQUENCE LISTING 
<L10> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 
<120> Requcalcin qene-transf erred non-human animals 
<L30> 13-217 



C a 1 • 2x ^ y > y cc mm L fcttlMttfelME Itfe 

[0 06 1] 
[EHHtl 



<140> 
<141> 
<160> 4 

<170> Patentln Ver. 2.1 
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25 26 
<210> 1 
<211> 900 
<212> DMA 

<213> Rattus norveqicus 

<220> 

<221> CDS 

<222> (1)..(900) 

<400> 1 

atq tct tec ate aaq att qaa tqt qtt tta aqq qaq aac tac agq tqt 48 
Met Ser Ser lie Lys He Clu Cys Val Leu Arq Glu Asn Tyr Arg Cys 

15 10 15 

qqq qaq tec cct qtq tqq qaq qaq qca tea aaq tqt ctq ctg ttt qta 96 
Cly Glu Ser Pro Val Trp Glu Glu Ala Ser Lys Cys Leu Leu Phe Val 

20 2 5 30 

qac ate cct tea aaq act qtc tqc cqa tqq qat tcq ate aqc aat cqa 144 
Asp He Pro Ser Lys Thr Val Cys Arq Trp Asp Ser He Ser Asn Arq 
35 40 45 



qtq caq cqa qtt qqt qta qat qcc cca qtc aqt tea qtq qca ctt cqa 192 
Val Gin Arq Val Gly Val Asp Ala Pro Val Ser Ser Val Ala Leu Arq 

50 55 60 

caq tea qqa qqc tat qtt qcc acc att qqa ace aaq ttc tqt qct ttq 240 
Gin Ser Gly Gly Tyr Val Ala Thr lie Gly Thr Lys Phe Cys Ala Leu 
65 70 75 80 

aac tqq qaa qat caa tea qta ttt ate eta qcc atq qtq qat qaa qat 288 
Asn Trp Glu Asp Gin Ser Val Phe He Leu Ala Met Val Asp Glu Asp 

85 90 95 

aaq aaa aac aat cqa ttc aat qat qqq aaq qtq qat cct qct qqq aqa 336 
Lys Lys Asn Asn Arq Phe Asn Asp Gly Lys Val Asp Pro Ala Gly Arq 

100 105 110 

tac ttt qct qqt acc atq qct qaq qaa acc qcc cca qct qtt ctq qaq 384 
Tyr Phe Ala Gly Thr Met Ala Glu Glu Thr Ala Pro Ala Val Leu Glu 

115 120 125 

cqq cac caa qqq tec ttq tac tec ctt ttt cct qat cac aqt qtq aaq 432 
Arq His Gin Gly Ser Leu Tyr Ser Leu Phe Pro Asp His Ser Val Lys 

130 135 140 

aaa tac ttt aac caa qtq qat ate tec aat qqt ttq qat tqq tec ctq 480 
Lys Tyr Phe Asn Gin Val Asp He Ser Asn Gly Leu Asp Trp Ser Leu 
145 150 155 160 



qac cat aaa ate ttc tac tac att qac aqc ctq tec tac act qtq qat 528 
Asp His Lys He Phe Tyr Tyr He Asp Ser Leu Ser Tyr Thr Val Asp 

165 170 175 

qcc ttt qac tat qac ctq cca aca qqa caq att tec aac cqc aqq act 576 
Ala Phe Asp Tyr Asp Leu Pro Thr Gly Gin He Ser Asn Arq Arg Thr 

180 185 190 

qtt tac aaq atq qaa aaa qat qaa caa ate cca qat qqa atq tqc att 624 
Val Tyr Lys Met Glu Lys Asp Glu Gin He Pro Asp Gly Met Cys He 

195 200 205 

qat qtt qaq qqq aaq ctt tqq qtq qcc tqt tac aat qqa qqa aqa qta 672 



(15) ftgg 2003-164238 

27 28 
Asp Val Glu Gly Lys Leu Trp Val Ala Cys Tyr Asn Gly Gly Arq Val 

210 215 220 

att cgc eta qat cct qaq aca qqq aaa aqa ctq caa act qtq aaq ttq 720 
lie Arq Leu Asp Pro Glu Thr Gly Lys Arq Leu Gin Thr Val Lys Leu 
225 230 235 240 

cct qtt qat aaa aca act tea tqc tqc ttt qqa qqq aaq qat tac tct 768 
Pro Val Asp Lys Thr Thr Ser Cys Cys Phe Gly Gly Lys Asp Tyr Ser 

245 250 255 

qaa atq tac qtq aca tqt qcc aqq qat qqq atq aqc qcc qaa qqt ctt 816 
Glu Met Tyr Val Thr Cys Ala Arq Asp Gly Met Ser Ala Glu Gly Leu 

260 265 270 

ttq aqq caq cct qat qct qqt aac att ttc aaq ata aca qqt ctt qqq 864 
Leu Arq Gin Pro Asp Ala Gly Asn He Phe Lys lie Thr Gly Leu Gly 

275 280 285 

qtc aaa qqa att qct cca tat tec tat qca qqq taa 900 
Val Lys Gly He Ala Pro Tyr Ser Tyr Ala Gly 

290 295 300 

<210> 2 
<211> 299 
<212> PRT 

<213> Rattus norveqicus 
<400> 2 

Met Ser Ser lie Lys He Glu Cys Val Leu Arq Glu Asn Tyr Arq Cys 

15 10 15 

Gly Glu Ser Pro Val Trp Glu Glu Ala Ser Lys Cys Leu Leu Phe Val 

20 25 30 

Asp lie Pro Ser Lys Thr Val Cys Arq Trp Asp Ser He Ser Asn Arq 

35 40 45 

Val Gin Arq Val Gly Val Asp Ala Pro Val Ser Ser Val Ala Leu Arq 

50 55 60 

Gin Ser Gly Gly Tyr Val Ala Thr He Gly Thr Lys Phe Cys Ala Leu 
65 70 75 80 

Asn Trp Glu Asp Gin Ser Val Phe He Leu Ala Met Val Asp Glu Asp 

85 90 95 

Lys Lys Asn Asn Arq Fhe Asn Asp Gly Lys Val Asp Pro Ala Gly Arq 

100 105 U0 

Tyr Phe Ala Gly Thr Met Ala Glu Glu Thr Ala Pro Ala Val Leu Glu 

115 120 125 

Arq His Gin Gly Ser Leu Tyr Ser Leu Phe Pro Asp His Ser Val Lys 

130 135 140 

Lys Tyr Phe Asn Gin Val Asp He Ser Asn Gly Leu Asp Trp Ser Leu 
145 150 155 160 

Asp His Lys He Phe Tyr Tyr He Asp Ser Leu Ser Tyr Thr Val Asp 

165 170 175 

Ala Phe Asp Tyr Asp Leu Pro Thr Gly Gin He Ser Asn Arq Arq Thr 

180 185 190 

Val Tyr Lys Met Glu Lys Asp Glu Gin He Pro Asp Gly Met Cys He 

195 200 205 

Asp Val Glu Gly Lys Leu Trp Val Ala Cys Tyr Asn Gly Gly Arq Val 
210 215 220 



(16) 



29 
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lie Arq Leu Asp Pro Glu Thr Cly Lys Arq Leu Cln Thr Val Lys Leu 
225 230 235 240 

Pro Val Asp Lys Thr Thr Ser Cys Cys Phe Gly Cly Lys Asp Tyr Ser 

245 250 255 

Clu Met Tyr Val Thr Cys Ala Arq Asp Gly Met Ser Ala Glu Cly Leu 

260 265 270 

Leu Arq Gin Pro Asp Ala Gly Asn lie Phe Lys lie Thr Gly Leu Gly 

275 280 285 

Val Lys Gly He Ala Pro Tyr Ser Tyr Ala Gly 

290 295 
<210> 3 
<211> 24 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer huRC-1 
<400> 3 

qqaqqctatq ttqccaccat tqqa 
<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer huRC-2 
<400> 4 



24 



ccctccaaaq caqcatqaaq ttq 

N A «fc 9 O R F 8B#* W 0 ffltiUgi/TtHt 1 * £ . 
[El 2] *»^>^^^^77 Mf«flJ»3H 
^fr-flt^Klfctt*. 5 y V l/fa^f>4gc D 

na(oorf zmz&m^ pcxn2^c^ at & mm 
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[04] *9l9l<Db5>X*s*~y#5v b*p(DU*'* 

ims] «iw»f!«fflpQTc#Btt«saai*fflc>3fc. 



[H4] 



woo 

T 



HCMV1EE 



drfctoa befrtctfn promoter 



rwROi 



(17) 



ftffl 2003-164238 



(HI] 



3 t . j 1 L 



J I u 



5 £ o 



J » « J 19 




(18) 



ttffi 2003-164238 



RV.TO-* 



-T7. M13- 



/EcoRI 



S 



I 

2 



B 




(19) 



=8B8 2003-164238 




BEST AVAILABLE COP* 



(20) ttffl 2003-164238 



CE15] 



Slice M 1 of qroup ft 1 
CT ImmJt 19.6 Ref [nm)t 21.6 
1 Distance CT-Qef.Cmm] 2.0 < -2.0/1) 




















fcj MJtl 


' "' ;3". 



/ .•• \ 

: >i : ' : j? 
.-.■■Tk ••■ .. 


cry- 

/?■'■ \ 


.'; : .V-.,- 





lia daw 



BEST AVAILABLE 



(21) 
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[06] 



ci saw 



ISlic 
CT I 
Oist 




ce H 6 of group ft 2 
tmro)i 15.0 R©* Crarel: 22.0 
ence CT-Ref,Cn«J 7.0 C -7.0X> 



(51)Int.Cl/ 

A 6 1 P 9/10 

9/12 
13 A2 
19/08 
19A0 
25/00 
C 0 7 K 14/47 
C 1 2 N 15/09 
C 1 2 Q 1/02 
1/42 
1/68 

G 0 1 N 33A5 
33/50 



1 0 1 



1 0 1 



F I 

A 6 1 P 9/10 

9/12 
13/12 
19/08 
19/10 
2 5/00 

C 0 7 K 14/47 
C 1 2 Q 1/02 
1/42 
1/68 

G 0 1 N 33/15 
33/50 

C 1 2 N 15/00 



T-73-K (##) 



1 0 1 



1 0 1 



z 
z 
z 

A 



tibS I AVAILABLE COP' 



(22) ^132 0 0 3- 1 64 2 3 8 



F £ - A (#3* ) 2G04 5 AA40 CB13 

4B024 AA01 AA11 BA80 CA04 CA07 

DA02 CA06 EA03 EA04 GA18 

GA19 HA20 
4B063 Q401 QM8 QQ20 QQ33 QQ42 

QQ89 QR77 QR80 QS12 QS28 

QX01 

4C084 AA17 MM)1 MA0.4 2A022 

ZA152 ZA362 ZA402 ZA422 
ZA452 ZA702 2A812 ZA962 
ZA972 ZC212 ZC352 

4H045 AA10 AA20 AA30 BA10 CA40 
EA50 FA74 



